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(57) Abstract 

A tensioning and recoil system (28) establishes and maintains a substantially constant force on an idler wheel (18) of an 
endless track assembly (20) for a tracked vehicle (10). The force applied to the idler wheel (18) tensions the endless track (24) and 
maintains a predetermined factional force between the track (24) and a powered drive wheel (16). The system (28) also provides a 
recoil function for the idler wheel (18) during ingestion of foreign material between the track (24) and the idler and drive wheels 
(16, 18). The tensioning and recoil system (28) includes a recoil tube (50) which telescopes into a cylinder (36) and a single sealed 
and closed chamber (56) filled with a compressible gas. The subject tensioning and recoil system differs from conventional recoil 
systems in that it (28) incorporates a compressible gas spring in place of the large coil steel spring of the prior art, thereby requir- 
ing less space, less weight, and simplified assembly and disassembly. 
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Tensioning and Recoil System for a Tracked Vehicle 

5 Technical Field 

This invention relates generally to a 
tensioning and recoil system for the track assembly of 
self-laying endless track vehicles and more 
particularly to a tensioning and recoil system 
10 incorporating a telescoping cylinder having a single 
chamber filled with a compressible gas. 

Background Art 

Many conventional earthmoving and 

15 construction vehicles utilize self-laying endless 
metallic track chain assemblies for supporting and 
propelling the vehicle. The segmented track chain is 
positively driven by a rear mounted sprocket wheel and 
guided by a front mounted idler wheel. Some type of 

20 subframe, pivotal ly secured to the vehicle main frame, 
supports a plurality of track guide rollers and the 
idler wheel. An idler recoil mechanism is normally 
incorporated into the subframe behind the idler wheel 
to provide a relief, or track recoil, function. The 

25 recoil mechanism normally utilizes a large steel coil 
spring which is held in a compressed state within the 
subframe. When debris, such as rocks or tree limbs, 
becomes lodged between the track and the idler wheel, 
or between the sprocket and the track, the idler wheel 

30 can retract rearwardly against the force of the 

compressed steel spring. The force, stored in the 
compressed spring, returns the idler wheel and track 
assenflDly back to their normal operating positions when 
the debris has passed out of the track assembly. 



35 



Conventional earthmoving vehicles, with 
endless steel track assemblies, are limited to 
relative low speed operation. Additionally, such 
vehicles are prohibited from traveling over or upon 
certain roadways because of the possible damage to the 
road surfaces by the steel tracks. Recent utilization 
of frictionally driven endless elastomeric track belts 
to replace the steel track assemblies has solved the 
problems of low speed operation and damage to road 
surfaces. However, conventional recoil and tensioning 
mechemisms are not satisfactory for the vehicles 
having frictionally driven endless elastomeric track 
belts. 

A typical track idler recoil assembly for an 
endless steel track assembly of a track-type vehicle 
and the method for installation and removal of a 
recoil spring, is disclosed in U.S. Patent No. 
3,980,351 issued on September 14, 1976 to Bobby J. 
Orr, et al. Hhis assembly utilizes a large steel 
coiled compression-type recoil spring which is 
compressible between a spring housing and an hydraulic 
ram. The coil spring is maintained in its compressed 
state by a retaining member and a pushrod and the 
hydraulic ram connects the track idler to the 
compressed spring. 

Another type of idler recoil and track 
adjuster spring retention arrangement, and the method 
of assembly and disassembly thereof, is disclosed in 
U.S. Patent No. 3,920,286 issued on November 18, 1975 
to Francis D. Bell. This construction also uses a 
steel coil compression spring to provide idler recoil 
and use a threaded mexaber to hold the spring in its 
compressed state. Both this patent and the above 
noted patent provide idler preloading and recoil 
operation using precompressed steel coil springs. 
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Which would appear to function satisfactorily for the 
track-type vehicles illustrated. However, both 
constructions are heavy and bulky, and require special 
methods of assembly and disassembly. 
5 Another type of track idler recoil mechanism 

is described in U.S. Patent No. 3,912,335 issued on 
October 14, 1975 to George A. risher. This mechanism 
uses a combination of hydraulic and gas cylinders to 
replace the steel coil springs used in the previously 

10 noted patents. This construction is quite complicated 
and requires a considerable number of seals and 
closely machined mating piece parts. 

The present invention is directed to 
overcoming one or more of the problems as set forth 

15 above. 



Disclosure o f the Invention 

In one aspect of the invention, a tensioning 
amd recoil system for controllably resisting linear 

20 movement of a track guiding wheel of a track-type 

vehicle includes a frame member having a cylinder with 
the cylinder having an open end portion and a closed 
end portion, a piston having an open end portion and a 
closed end portion and being positioned within the 

25 cylinder and adjacent the closed end portion of the 

cylinder, and a recoil tube having an open end portion 
and a closed end portion and positioned within the 
cylinder with the open end portion telescopically 
receiving the open end portion of the piston. The 
piston and the recoil tube form a single sealed and 
closed chamber. The tensioning and recoil system 
further includes a wheel support member which is 
joined to the closed end portion of the recoil tiabe 
and which is adapted to rotatably support the track 
guiding wheel. 
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Adaptation of endless elastomeric belts to 
earthmovlng, construction, and other work vehicles, in 
place of the conventional multi- jointed steel track 
assemblies, provides many advantages for the vehicles, 
5 including higher speed operation, a quieter operating 
machine, a smoother ride, and the ability to travel 
upon improved roadways. However, since the steel 
track assemblies are generally driven by engagement of 
powered sprocket teeth with portions of the track and 

10 the elastomeric belts are driven by frictional 
engagement of a powered wheel with the belt, 
tensioning and recoil requirements for each system are 
considerably different. For example, although the 
steel track assend^lies require some predetermined 

1^ degree of tension, they also require a specific amount 
of "track sag" for proper track adjustment. 
Therefore, during a recoil cycle and before any actual 
recoiling can take place, the "track sag" is 
eliminated. Also, the total amount of recoil movement 

20 in a steel track system is generally small, normally 
between 1 inch and 2 inches. 

In contrast, the elastomeric belt track must 
be tightly tensioned at all times, with substantially 
no belt sag, because the belt is driven by friction 

2^ between the driver wheel and the belt. Any decrease 
in the belt tension force could allow the belt track 
to slip with a resultant loss in machine mobility and 
power. Additionally, since there is no sag or 
looseness in the belt, recoil begins with very little 
buildup of debris between the belt and idler or drive 
wheels. It is also desirable to provide considerably 
more linear recoil movement in the elastomeric belt 
track than is possible in the steel track systems. 
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Rylef Degcriptlon of the Drawings 

Fig. 1 is a diagrammatic side elevational 
view of a belted track vehicle incorporating the 
tensioning and recoil system of the present invention; 

Fig. 2 is a diagrammatic side elevational 
view, partly in section and on an enlarged scale, of 
the tensioning and recoil system of the present 
invention; and 

Fig* 3 is a diagrammatic sectional view 
taken generally along the lines IIl-III of Fig. 2. 

Best Mode for Carrvina Out the Invention 

With reference to the drawings, and in 
particular Fig. 1, a belted track vehicle 10 includes 
a main frame 12, an engine 14, a friction drive wheel 
16 powered by the vehicle, or an idler or track 
guiding wheel 18 spaced from the drive wheel, and an 
undercarriage assembly 20. It is to be understood 
that the drive wheel 16, the idler wheel 18, and the 
xindercarriage assembly 20 are all duplicated on the 
opposite side of the machine illustrated. The 
undercarriage assembly 20 includes a roller frame 
assembly 22, an endless inextendable flexible ground 
engaging belt 24, a plurality of guide rollers 26, and 
a belt tensioning and recoil system 28, which 
maintains constant tension on the belt 24 and 
controllably resists linear movement of the idler 
wheel 18. The roller frame assembly 22 has a first 
end portion 30 connected to the drive wheel 16 and a 
second end portion 32 connected to the idler wheel 18. 
The belt 24 encircles and frictionally engages the 
drive wheel 16 and the idler wheel 18 and is driven by 
the frictional engagement of the drive wheel 16. The 
guide rollers 26 are rotatably secured to the lower 
portion 34 of the track roller frame assembly 22 and 
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contact the belt 24 between the drive wheel 16 and the 
Idler wheel 18. 

With particular reference to Figures 2 and 
3, the tensioning and recoil system 28 includes a 
5 cylinder 36 having a first open end portion 38 and a 
second closed end portion 40^ including an end wall 
42. The cylinder 38 forms a portion of the frame 
member 22. The recoil system 28 further includes a 
piston 44 which has a first open end portion 46 and a 
10 second closed end portion 48. The piston 44 is 

positioned within the cylinder 38 with the second end 
portion 48 in contact with the cylinder end wall 42. 
A recoil tube 50, having a first open end portion 52 
and a second closed end portion 54, is positioned 
15 within the cylinder 36. The first end portion 52 

telescopically receives the first end portion 46 of 
the piston 44 and forms therewith a single sealed and 
closed chamber 56, which is adapted to receive a 
compressible gas, such as nitrogen. The closed end 
portion 54 of the recoil tube 50 extends outwardly of 
the frame cylinder 36 and is joined to a support 
member 58. The support member 58 rotatably supports 
the track guiding idler wheel 18. A valve assembly 60 
is positioned within the second end portion of the 
piston 44 and provides the means for charging and 
discharging gas into and out of the closed chamber 56. 
An open space or chamber 61 is formed between the 
cylinder 36 and the recoil tube 50. 

The recoil system 28 further includes first 
and second guide members 62 and 64 which support and 
guide the first end portion 52 of the recoil tube 50. 
The guide members 62 and 64 are substantially similar 
and each has a guide portion 66 and an enlarged 
mounting portion 68. The first end portion 52 of the 
recoil tube 50 has first and second diametrically 
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opposed guide slots 70 and 72, and the guide portions 
66 of the guide members 62 and 64 cooperate with the 
guide slots 70 and 72 during linear movement of the 
recoil tube 50 and the idler wheel 18. 

The first end portion 38 of the cylinder 36 
has guiding and support members 74 on the internal 
walls of the cylinder. The guiding members 74 are 
preferably in the form of bearings. The first end 
portion 38 also includes one or more seal assemblies 
76 which serve to keep foreign material out of the 
chamber 61 between the cylinder 36 and the recoil tube 
50. 

A valve assembly 78, in the form of a 
pressure relief valve 78, is positioned in the wall of 
the cylinder 36 and is adapted to connect the chamber 
61 with the atmosphere. The relief valve 78 will 
relieve pressure above a predetermined amount in 

chamber 61. 

A stop assembly, in the form of plates 80 
secured to the end of the recoil tube 50, limits the 
linear movement of the recoil tube 50. The stop 
plates 80 will contact the end wall 42 to limit 
movement in one direction and contact the guide 
members 62 and 64 to limit movement of the recoil tube 
50 in the opposite direction. 

The piston 44 has one or more seals 82 which 
seal the chamber 56. The second end portion 54 of the 
recoil tube 50 has a pair of vent holes 84 and 86 
which extend completely through the walls of the tube 
50. These vent holes 84 and 86 are normally on the 
back side of the piston seal 82. However, if the belt 
24 should break, or come off the drive and idler 
wheels 16 and 18, the recoil tube will move forwardly 
or outwardly of the cylinder 36 until the vent holes 
84 emd 86 move to the forward side of the seal 82. At 
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thls posl-tlon, pressure in the chamber 56 is vented 
through the holes 84 and 86, into the chaxnber 61, and 
then to the atmosphere through the valve 78 . 



^ Industrial Applicability 

With reference to the drawings, the sxibject 
track recoil and tensioning mechanism is particularly 
useful for providing a recoil function for the idler 
wheel 18 of a belted track vehicle 10, and for 
maintaining proper tension on the flexible belt 24. 
In the embodiment illustrated, the belted vehicle 10 
is supposrted and propelled by an undercarriage 
assembly 20, including a drive wheel 16 which 
frictionally drives a flexible track belt 24. The 
endless belt 24 encircles the drive wheel 16, and 
idler wheel 18 and a plurality of guide rollers 26. A 
roller frame assembly 22 supports the guide rollers 
and extends between the drive wheel 16 and the idler 
wheel 18 to the roller frame assembly and provides the 
recoil function for the idler wheel 18 • 

With particular reference to Figures 2 and 
3, the belt tensioning and recoil system 18 is 
assembled to the frame assembly 22 as follows. The 
piston 44 is inserted into the open end portion 52 of 
the recoil tube 50 and the recoil tube 50 is then 
inserted into the open end portion 38 of the cylinder 
36 until the piston 52 contacts the end wall 42. The 
guide members are then inserted through the walls of 
the cylinder 36 and mate with the guide slots 72 and 
74 to position and center the recoil tube 50. The 
recoil tube is now substantially slidably secured 
within the cylinder 36, Since there is no pressure in 
the chamber 56, the recoil tube 50 can be easily moved 
into the cylinder chamber 61 in order to facilitate 
installation of the endless belt 24 around the drive 
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wheel 16 f the guide rollers 26, and the idler wheel 
18. 

With the belt 24 in place, the chamber 56 is 
pressurized by the valve assembly 60 with a 
compressible gas, such as nitrogen. As the pressure 
in the chamber 56 increases, the piston 44 engages the 
end wall 42 and the recoil tube 50 moves outwardly of 
the cylinder 36. This outward movement of the recoil 
tube 50 will tension the belt 24 between the drive 
wheel 16 and the idler wheel 18, which is secured to 
the recoil tube 50 and the support member 58. The 
pressure in the chamber is increased to a 
predetermined amount, which will properly tension the 
belt 24 for efficient frictional driving contact 
between the belt 24 and the drive wheel 16. 

During operation of the vehicle 10, it is 
important that the tension force on the belt 24 remain 
stibstantially constant, since the belt 24 is driven by 
frictional engagement with the drive wheel 16. If the 
tension force should decrease and the belt 24 becomes 
slack, slippage would take place between the drive 
wheel 16 and the belt 24, with a resultant loss of 
power. A large increase in the tension force could 
result in damage to the belt or other related 
components. The tensioning and recoil system 28 
prevents the tension force from increasing to a value 
that would cause such damage. 

If foreign material becomes lodged between 
the drive wheel 16 and the belt 24, or between the 
idler wheel 18 and the belt 24, the belt tension will 
increase above the preset tension and the recoil tube 
50 will move rearwardly into the chamber 61. This 
movement of the recoil tube 50 and the idler wheel 18 
will temporarily reduce the increased belt tension. 
However, as the recoil tube 50 moves into the chamber 
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61, the pist n 44 remains fixed and the recoil tube 50 
moves relative to the piston 44* This reduces the 
volume in the chamber 56 and increases the pressure 
due to further compression of the gas in the chamber 

5 56. When the foreign material is expelled from 

between the belt 24 and the wheels 16 or 18, the 
increased presstire in the chamber 56 pushes the recoil 
tube 50 and the idler wheel 18 back to its original 
position and the pressure in the chamber 56 returns to 

0 its original setting. 

If, for any reason, such as seal failure, 
pressure builds up in the chamber 61, the pressure is 
vented to the atmosphere through the relief valve 
assembly 78. The setting of the valve 78 is normally 

^ low, £03out 30 pounds per square inch. 

Other aspects, objects and advantages of the 
present invention can be obtained from a study of the 
drawings, the disclosure, and the appended claims. 



25 



30 



0 



35 



wo 90/00999 



PCr/US88/03201 



-11- 
Clalins 

1. A tensioning and recoil system (28) for 
controllably resisting linear moveiaent of a track 
5 guiding wheel (18) of a track type vehicle (10) 

comprising: 

a frame member (22) having a cylinder (36) , 
said cylinder (36) having a first open end portion 
(38) and a second closed end portion (40) having an 
0 end wall (42) ; 

a piston (44) having a first open end 
portion (46) and a second closed end portion (48) and 
being positioned within said cylinder (36), said 
second end portion (48) being in contact with said 
^ cylinder end wall (42) ; 

a recoil tube (50) having a first open end 
portion (52) and a second closed end portion (54) , 
said recoil tube (50) being positioned within said 
cylinder (36) with said first open end portion (52) 
^ telescopically receiving said piston first end portion 

(46) and said second closed end portion (54) extending 
outwardly of said frame cylinder (36) , said piston 
(44) and said recoil tube (50) forming a single sealed 
and closed chamber (56) , said chamber (56) adapted to 
^ receive a compressible gas; 

a wheel support member (58) joined to said 
recoil tube second end portion (54) and adapted to 
rotatably support said track guiding wheel (18) ; and 
valve means (60) for charging and 
° discharging gas into and out of said closed chamber 

(56). 



2. The tensioning and recoil system (28), 
as set forth in claim 1, wherein said valve means (60) 
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Is associated with said second end portion (48) of 
said piston (44) « 

3. The tensioning and recoil system (28) , 
as set forth in claim 1, including first and second 
guide members (62^64), each guide member (62,64) 
having a guide portion (66) and a mounting portion 
(68). 



4. The tensioning and recoil system (28) , 
as set forth in claim 3, wherein said first end 
portion (52) of said recoil tube (50) has a pair of 
diametrically opposed guide slots (70,72) and said 
guide members (62,64) are adapted to cooperate with 
said guide slots (70,72) during linear movement of 
said recoil tube (50) • 



5. The tensioning and recoil system (28), 
as set forth in claim 1, including guide and support 
means (74) associated with said first end portion (38) 
of said cylinder (36) • 

6. The tensioning and recoil system (28), 
as set forth in claim 5, wherein said guide and 
support means (74) includes a bearing (74) , said 
bearing (74) being positioned between said first end 
portion (38) of said cylinder (36) and said second end 
portion (54) of said recoil tube (50). 

7* The tensioning and recoil system (28), 
as set forth in claim 1, including a pressure relief 
valve (78) positioned in said cylinder (36) and 
adapted to connect the interior (61) of said cylinder 
(36) to the atmosphere. 
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8. The tensioning and recoil system (28), 
as set forth in claim 1, including a vent hole (82) in 
said first end portion (52) of said recoil tube (50). 

5 9. An undercarriage assembly (20) for an 

endless self-laying track type vehicle (10) having a 
friction drive wheel (16) powered by said vehicle (10) 
and an idler wheel (18) spaced from said friction 
drive wheel (16) comprising: 

10 a roller supporting frame (22) having a 

first end portion (30) connected to said drive wheel 
(16) and a second end portion (32) connected to said 
idler wheel (18) ; 

an endless flexible ground engaging belt 

15 (24) encircling and frictionally engaging said drive 

and idler wheels (16,18), said belt (24) adapted to be 
driven by frictional engagement with said friction 
drive wheel (16) ; 

a plurality of guide rollers (26) secured to 

2° said frame (22) and adapted to contact said belt (24) 

between said drive wheel (16) and said idler wheel 
(18) ; and 

a tensioning and recoil system (28) having a 
cylinder (36), said cylinder (36) having a first open 
end portion (38) and a second closed end portion (40) 
having an end wall (42), a piston (44) having a first 
open end portion (46) and a second closed end portion 
(48) and being positioned within said cylinder (36) 
with said second end portion (48) being in contact 
with said end wall (42), a tubular member (50) having 
an open end portion (52) and a closed end portion (54) 
and being positioned within said cylinder (36) with 
said open end portion (52) telescopically receiving 
said piston first end portion (46) and said closed end 
portion (54) extending outwardly of said cylinder (36) 
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and said piston (44) and said tubular member (50) 
forming a single sealed and closed chamber (56) with 
said chamber (56) adapted to receive a compressible 
gas; and 

5 a wheel support member (58) secured to said 

tubular member closed end portion (54) and adapted to 
rotatably support said idler wheel (18) • 
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